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TO MAKE SPECIAL, REQUESTING THE ADVANCEMENT 
EXAMINATION UNDER 37 C.F.R. § 1.102 AND M.P.E.P. § 708.02(11), 



First named inventor 

App. No. 

Filed 

Title 

Examiner 



Daly, John 

10/658,093 

September 9, 2003 

CONSTRUCTS FOR 
GENE EXPRESSING 
ANALYSIS 

Unknown 



Group Art Unit: Unknown 

I hereby certify that this correspondence and all 
marked attachments are being deposited with the 
United States Postal Service as first-class mail in an 
envelope addressed to: Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA £2313-1450, on 




Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

ATTN: Mail Stop DAC 



Dear Sir: 

Pursuant to 37 C.F.R. § 1.102, and M.P.E.P. § 708.02(H), Applicants hereby petition that the 
above application be made special due to actual infringement. 

1. A check in the amount of $130 to cover the petition fee is enclosed herewith. 

Please charge any additional fees or credit overpayment to Deposit Account No. 11-1410. 

2. There is an infringing device or product actually on the market. 

The Applicant has discovered that Promega Corporation ("Promega") is selling vectors under the 
product name "Rapid Response™ Reporter Vectors", which fall within the scope of the pending claims. 
From the information available on their website (http://www.promega.com/newprod/, Promega lists this 
product under the subheading 'PROTEOMICS'. Activation of the hyperlink associated with the product 
name "Rapid Response™ Reporter Vectors" redirects the viewer to a webpage that describes these 
vectors in more detail, and that provides a price list and conditions for sale of those vectors. A 
Technical Manual (#TM242) [Appendix A] is listed on this webpage whose hyperlink redirects the 
viewer to an electronic copy of this manual. Hard copies of the web pages and technical manual are 
enclosed as Appendix A. 

3. A rigid comparison of this alleged infringing device or products with the claims has been 
made. In my opinion some of the claims are unquestionably infringed. 
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The enclosed technical manual shows that vectors pGL3 (R2.2)-basic and phRG(R2.2)-basic 
each comprise a reporter gene operably linked to nucleic acid sequences encoding a protein degradation 
sequence and an mRNA degradation sequence (see page 3 of the Manual). The inventors have informed 
us that the intracellular half-life of the reporter protein expressed from these vectors is less than 1 hour. 
Accordingly, it is our opinion that these vectors fall within the scope of several of the claims. 

4. A careful and thorough search of the prior art has been made. 

A pre-examination search has been made of the presently claimed invention by the Australian 
Intellectual Property Office acting as the International Searching Authority for the international 
application of which the present application is a continuation-in-part. The results of this search are 
reported in the International Search Report for this international application. A copy of the 
International Search Report [Appendix B] and the documents cited are enclosed in the accompanying 
Information Disclosure Statement. 

5. An Information Disclosure Statement and PTO form 1449 with 9 references enclosed. 

6. A return prepaid postcard is enclosed. 



Respectfully submitted, 




Jennifer A. Haynes, Ph.D 
Registration No. 48,668 
Agent of Record 
Customer No. 20,995 
(415) 954-4114 



W:\DOCS\JAH\JAH-7077.DOC 
022604 



Rapid Response™ 
Reporter Vectors 



Technical Manual No. 242 



INSTRUCTIONS FOR USE OF PRODUCTS E6431 , E6441 , E6451 AND E6461 
All technical literature is available on the Internet at www.promega.com 
Please visit the web site to verify that you are using the most current version of this Technical Manual. 



I. Description 1 

II. Product Components 2 

III. General Considerations 2 

A. Characteristics of the Rapid Response™ Luciferase Genes 2 

B. Characteristics of the Rapid Response™ Luciferase Proteins 3 

C. Protein Degradation Rate and Signal Intensity 5 

IV. Rapid Response™ Reporter Vector Maps 7 

V. References 11 

VI. Related Products 11 

VII. Appendix 13 

A. pGL3(R2.1)-Basic Vector Restriction Enzyme Tables 13 

B. pGL3(R2.2)-Basic Vector Restriction Enzyme Tables 15 

C. phRG(R2.1)-Basic Vector Restriction Enzyme Tables 17 

D. phRG(R2.2)-Basic Vector Restriction Enzyme Tables 19 



I. Description 

Firefly and Renilla luciferases are widely used to monitor transcriptional activity in cell 
biology and drug discovery applications because they are highly sensitive, flexible and 
easily quantified. However, these reporter proteins are relatively stable (Table 1) in 
mammalian cells and thus typically require several hours of incubation in order to 
detect changes in transcriptional activities. To reduce incubation times and shorten the 
time between transcription and reporter detection, Promega has designed luciferase 
genes that encode reporter proteins with reduced half-lives. The proteins encoded by 
these Rapid Response™ luciferase genes respond more quickly and with greater 
magnitude to changes in transcriptional activity than their more stable predecessors. 

This Technical Manual provides information on the use of four Rapid Response™ 
Reporter Vectors(a,b,c)_the pGL3(R2.1)-Basic(a.b,c,d,e) i pGL3(R2.2)-Basic(a,b,c,d,e) > 
phRG(R2.1)-Basic(a.b,c,f) and phRG(R2.2)-Basic(a,b,c,f) Vectors. The pGL3(R2.1) and 
pGL3(R2.2) Vectors encode derivatives of firefly luciferase, and the phRG(R2.1) and 
phRG(R2.2) Vectors encode derivatives of Renilla luciferase. The R2.1 vectors 
(pGL3(R2.1)-Basic and phRG(R2.1)-Basic) encode reporter proteins that have 
reduced half-lives. The R2.2 vectors (pGL3(R2.2)-Basic and phRG(R2.2)-Basic) 
possess elements that reduce mRNA and protein half-lives. 
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(T) 

A promoter or 
response element is 
required for reporter gene 
expression, thus one perti- 
nent to your studies must 
be cloned into the Rapid 
Response™ Vectors. 



Usage Information 

The Rapid Response™ Reporter Vector backbone is Promega's pGL3-Basic<<J.g) 
Vector, which does not contain promoter elements. A promoter or response element is 
required for reporter gene expression, thus one pertinent to your studies must be 
cloned into the Rapid Response™ Vectors. Use of the Rapid Response™ Reporter 
Vectors with Promega's firefly and Renilla Luciferase Assay Systems and reagents 
requires optimization. 

II. Product Components 



Product 


Size 


Cat.# 


pGL3(R2.1 )-Basic Vector(a.b,c,d,e) 


20pg 


E6431 


pGL3(R2.2)-Basic Vector(a.b,c,d,e) 


20uq 


E6441 


phRG(R2.1)-Basic Vector^, c,f) 


2QUQ 


E6451 


phRG(R2.2)-Basic Vector^, c,f) 


20pq 


E6461 



Storage Conditions: Store the Rapid Response™ Reporter Vectors at -20°C. 



III. General Considerations 

A. Characteristics of the Rapid Response™ Luciferase Genes 

Firefly and Renilla luciferases are monomeric proteins that do not require post- 
translational modification for activity. Therefore, these enzymes can function as 
genetic reporters immediately following translation. Computational models predict 
that genetic reporters with reduced intracellular stability will yield faster response 
to changes in transcriptional rate and an increase in the relative magnitude of the 
response (1). Destabilized reporter proteins (i.e., those with faster protein degra- 
dation rates) are therefore expected to be more responsive and better suited to 
monitor rapid processes (such as promoter activation and repression) than 
reporters with slower protein degradation rates. 

Transcription Factor Binding Sites Removed and Codon Usage Optimized 

Native sequences for firefly and Renilla luciferase contain multiple consensus 
sequences for mammalian transcription factor binding sites. To increase the 
expression and reliability of Rapid Response™ Reporter Vectors, the luciferase 
genes present in these vectors were systematically redesigned, removing most of 
the consensus sequences for mammalian transcription factor binding sites. 
Additionally, the codons in both firefly and Renilla luciferase reporter genes were 
optimized for use in mammalian cells, creating the synthetic hluc+ and hRluc 
genes, respectively. 

Degradation Sequences Added 

To generate reporter proteins that have increased protein degradation rates (i.e., 
destabilized reporters) two different degradation sequences have been incorpo- 
rated into the synthetic firefly and Renilla luciferase genes. The first degradation 
sequence, PEST, is a forty-amino acid sequence isolated from the C-terminal 
region of mouse ornithine decarboxylase (2). The second consists of CL1 , PEST 
and one mRNA degradation sequence, ARE (AU-rich element). CL1 has been 
shown to increase protein degradation (3). PEST and CL1-PEST have been 
designed to reduce the number of mammalian consensus transcription factor 
binding sites. ARE is a synthetic consensus sequence based on the 3 '-untrans- 
lated region of Herpesvirus saimiri small nuclear RNA. These ARE are present in 
the 3 '-untranslated regions of many early response genes where their presence 
has been shown to promote mRNA degradation. 
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Figure 1. Diagram of the Rapid Response™ Reporter Genes. 

The resulting synthetic versions of these degradation sequences are referred to 
as hPEST and hCL1 -hPEST-ARE. The pGL3(R2.1)-Basic and the phRG(R2.1)- 
Basic Vectors contain the hlucP+ (firefly) and hRlucP (Reni/la) luciferase genes, 
respectively, both of which contain the hPEST degradation sequence. The 
pGL3(R2.2)-Basic and the phRG(R2.2)-Basic Vectors contain the hlucCP+ (fire- 
fly) and the hRlucCP (Renifla) genes, respectively, and both genes contain the 
hCL1-hPEST-ARE degradation sequence (Figure 1).The vector backbone used 
for the four Rapid Response™ Vectors is the pGL3-Basic Vector (Cat.# E1751). 

B. Characteristics of the Rapid Response™ Luciferase Proteins 

Table 1 shows the reduction in reporter half-life of the luciferase proteins 
expressed from the Rapid Response™ Vectors. The half-lives of the firefly and 
Renii/a Rapid Response™ Vectors have been reduced by more than 60% when 
compared to the parent synthetic firefly and Renilla luciferase proteins. 

Because of this reduction in half-life, there is a corresponding reduction in time 
to achieve maximum-fold induction for all of the Rapid Response™ Reporter 
proteins (Table 1 and Figure 2). For firefly luciferase, the time to reach maximum 
fold induction for the control synthetic firefly luciferase gene {hfuc+) is 6 hours. 
The firefly-based Rapid Response™ Reporters, hlucP+ and hlucCP+, reach 
maximum-fold induction in 3.0 and 1.5 hours, respectively. For the Ren/7/a-based 
Rapid Response™ constructs, hRlucP and hRlucCP+, the time to achieve 
maximum-fold induction compared to the control protein is also reduced. The 
hRluc control reaches maximum-fold induction at 8 hours, while the hRlucCP 
and hRlucP reach maximum-fold induction at 3.0 and 4.5 hours, 
respectively. 
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Note: Varying assay 
conditions will affect 
assay results. 



Table 1. Characteristics of the Rapid Response™ Luciferase Reporter Proteins. 









pGL3 


pGL3 




phRG 


phRG 




pGL3- 


pGL3- 


(R2.1)- 


(R2.2)- 




(R2.1)- 


(R2.2)- 


Vector 


Control 


hluc+2 


Basic 


Basic 


phRG-B 


Basic 


Basic 


Expressed 
















Reporter Protein 


luc+ 


hluc+ 


hlucP+ 


hlucCP+ 


hRluc 


hRlucP 


hRlucCP 


Reporter Protein 
















Half-Life (hours)i 


3.4 


3.2 


1.0 


0.6 


3.0 


1.0 


0.4 


Time to Achieve 
















Maximum 
















Induction (hours) 


6.0 


6.0 


3.0 


1.5 


8.0 


4.5 


3.0 



1 Rapid Response™ Reporters and control synthetic luciferase genes were cloned into the pGL3- 
Control Vector(d.g) and transfected into CHO cells. Twenty-four hours later, cycloheximide 
(100ug/ml final concentration) was added to each well. At specific time points, cells were collected 
and the relative light units determined using either the Luciferase Assay System(b.h) or the Renilla 
Luciferase Assay System(a.b). The firefly luc+ and hluc+ reporter proteins are 99.8% identical, with 
only one amino acid difference. 
2pGL3-hluc+ is not commercially available. 




Figure 2. Time to achieve maximum-fold induction. To determine maximum-fold induction 
a DNA segment containing multiple CREs (cAMP Response Element) was cloned into each 
of the four Rapid Response™ Reporter Vectors and the two control vectors containing hluc+ 
and hRluc. The CRE-containing vectors were then transiently transfected into d293 cells (a 
subpopulation of HEK 293 cells). Twenty-four hours later 100uM of RO (RO-20-1724) and 
1uM of ISO (isoproterenol hydrochloride) were added to the transiently-transfected cells to 
induce reporter gene expression. RO alone (100pM) was added to a subset of the wells to 
serve as a noninduced control. Cells were harvested, lysed and assayed with either the 
Luciferase Assay System (Cat.# E1500; Panel A) or the Renilla Luciferase Assay System 
(Cat.# E2810; Panel B). Fold induction was calculated by dividing the relative light units 
obtained from the induced wells by the relative light units obtained from noninduced wells. 
Due to a large genetic difference between htuc+ and Iuc+ (>30%), hluc+ was selected as the 
appropriate control. 
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The data in Figure 2 further detail the responsiveness of the Rapid Response™ 
Reporter Vectors. In Panel A at 1.5 hours the hluc+ control reaches ~ 16-fold 
induction. However, hlucCP+ and hlucP+ reach 145- and 48-fold induction, 
respectively, in the same 1.5 hours. Thus the percentage increase in reporter 
response (see equation below) for hlucCP-i- and hlucP+ has increased 806% 
and 200%, respectively. In Panel B at 1 .5 hours the hRluc control displays a 2- 
fold increase while hRlucCP displays a 18-fold increase over the same time 
frame; thus hRlucCP displays an 800% increase in reporter response. For the 
hRlucP a 6-fold increase is demonstrate for the 1 .5 hour time point or a 200% 
increase in reporter response is demonstrated. 

Reporter response is the percent change in the fold induction for a Rapid 
Response™ Reporter Vector over its respective control for the same time 
interval. 

Reporter response = 

[(fold induction for hlucCP+) - (fold induction for hluc+)] x 100 
(fold induction for hluc+) 

Reporter response for hlucCP+ = [145 - 16] x 100 = 806% 

16 

C. Protein Degradation Rate and Signal Intensity 

Destabilized luciferase proteins are not accumulated in the cell to the same 
extent as their wildtype counterparts. As a result, destabilized reporter proteins 
typically generate lower signal intensities. The hlucP+ protein displays 51% (in 
CHO cells) and 203% (in NIH3T3 cells) of the relative light units obtained using 
the firefly luciferase gene (/i/c+) (Figure 3). Firefly luciferase hlucCP+ protein dis- 
plays approximately 2% (in both CHO and NIH3T3 cells) of the relative light 
units of the pGL3-Control firefly luc+ control (Figure 3, Panel A). 

In Figure 3, Panel B, the reporter protein hRlucP displays 18.6% (in CHO cells) 
and 3.2% (in NIH3T3 cells) of the relative light units of the hRluc control. As with 
the hlucCP-i- protein, the Renifla hRlucCP reporter protein displays the lowest 
signal intensity, having 10.3% (in CHO cells) and 0.6% (in NIH3T3 cells) of the 
relative light units of the hRluc control. Note that the relative light units obtained 
using the Rapid Response™ Reporter Vectors can vary depending on the 
mammalian cell line used. 



Relative light 
units obtained using the 
Rapid Response™ 
Reporters can vary 
depending on the mam- 
malian cell line used. 
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Figure 3. Expression of Rapid Response™ luciferase genes in CHO and NIH3T3 cells. The 

luc-h gene present in pGL3-Control Vector (Cat.# E1 741) was replaced with genes encoding either 
the h!ucP+, h!ucCP+, hRluc, hRlucP, or hRlucCP proteins. Thus the only difference among the vari- 
ous vectors is the reporter gene. The resulting vectors and the pGL3-Contro! Vector were cotrans- 
fected with a second reporter (transfection control) into either CHO or NIH3T3 cells. The transfec- 
tion controls for Panels A and B were phRL-TK (Cat.# E6291) and pGL3-Control (Cat.# E1741) 
Vectors, respectively. Twenty-four hours post-transfection the cells were harvested with Passive 
Lysis Buffer (Cat.# E1941), and relative light units were determined using the Dual-Luciferase® 
Assay System(d,M (Cat.# E1 910). The relative light units were normalized to the transfection con- 
trol. The effects of the destabilization sequences on the accumulation of luciferase enzyme are 
shown as percent of the control. Panel A. Percent expression of hlucP+ and hlucCP+ versus luc+ 
(pGL3-Control Vector) in CHO and NIH3T3 cell transfections. Panel B. Percent expression of 
hRlucP and hRlucCP versus hRluc in CHO and NIH3T3 cell transfections. 
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IV. Rapid Response™ Reporter Vector Maps 




Figure 4. pGL3(R2.1)-Basic Vector circle map. 



pGL3(R2.1)-Basic Vector Sequence Reference Points: 



Multiple cloning region 

hlucP+ reporter gene (synthetic firefly luciferase; 

includes hPEST) 
SV40 late poly(A) region 

Reporter Vector Primer 4 (RVPrimer4) binding site 

Co/E1 -derived origin of replication 

p-lactamase (Amp r ) coding region 

f1 origin of replication* 

Upstream synthetic poly(A) region 

Reporter Vector Primer 3 (RVPrimer3) binding site 

*f1 origin of replication verified by sequence only 



1-58 

88-1863 
1903-2124 
2192-2211 
2449 

3211-4071 
4203-4658 
4789-4942 
4891-4910 



RVprimer3 

.CTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGATA 



GGTACCGAGCTCTTACGCGTGCTAGCCCGGGCTCGAGATCTGCGATCTAAGTAAGCTTGG . . . 

I II 1 I II U || I — | I I I 

Kpn\ Sac\ Mlu\ Nhe\ 1 . " Yttn , [ 8g/ll Hind III 

,„«. xmai x no \ " 

AcCtt I Sma i 

hlucP* Coding Region 

Start ^ 

I *~ 

CATTCCGGTACTGTTGGTAAAGCCACCATGGCCGATGCTAAGAACATTAAG . . . (2023bp) . . . GGATCCGTCGAC 

I I 1 



Nco\ 



BamH I Sail 



5 

CGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTC . . . 3* 8 



RVprimer4 



1 



Figure 5. pGL3(R2.1)- Basic Vector synthetic firefly luciferase fianking regions including 
the multiple cloning region. 
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Figure 6. pGL3(R2.2)-Basic Vector circle map. 

pGL3(R2.2)-Basic Vector Sequence Reference Points: 

Multiple cloning region 1-58 
h!ucCP+ reporter gene (synthetic firefly 

tuciferase; includes hCL1 , hPEST and ARE) 88-1 944 

SV40 late poly(A) region 1 975-21 96 

Reporter Vector Primer 4 (RVPrimer4) binding site 2264-2283 

Co/E1 -derived origin of replication 2521 

p-lactamase (Ampr) coding region 3283^*143 

f1 origin of replication* 4275-4730 

Upstream synthetic poly (A) region 4861-5014 

Reporter Vector Primer 3 (RVPrimer3) binding site 4963-4982 

*f1 origin of replication verified by sequence only 

RVpfimer3 



.CTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGATA 



GGTACCGAGCTCTTACGCGTGCTAGCCCGGGCTCGAGATCTGCGATCTAAGTAAGCTTGG . . . 

I « 1 I II II j| I I I I I 

Kpn\ Sac I Mtu\ Nhc I ' „ , " — 'Sg/H Hind 111 

.„« i xma \ Xno t m 

*«65 ' Sma I 



hlucCP+ Coding Region 
pa! ^ 

CATTCCGGTACTGTTGGTAAAGCCACCATGGCCGATGCTAAGAACATTAAG . . . (2095bp) . . . GGATCCGTCGAC 

I I ' » 1 

Nco\ 



BamH I Salt 



CGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTC ... 3* S 

RVprimer4 | 



Figure 7. pGL3(R2.2)-Basic Vector synthetic firefly luciferase flanking regions including 
the multiple cloning region. 
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Figure 8. phRG(R2.1 )-Basic Vector circle map. 
phRG(R2.1)-Basic Vector Sequence Reference Points: 

Multiple cloning region 

hRlucP reporter gene (synthetic Renilla luciferase; 

includes hPEST) 
SV40 late poly(A) region 

Reporter Vector Primer 4 (RVPrimer4) binding site 

Co/E1 -derived origin of replication 

p-lactamase (Amp r ) coding region 

f1 origin of replication* 

Upstream synthetic poly(A) region 

Reporter Vector Primer 3 (RVPrimer3) binding site 

*f1 origin of replication verified by sequence only 

RVprimer3 



1-58 

88-1146 
1186-1407 
1475-1494 
1732 

2494-3354 
3486-3941 
4072-4225 
4174-4193 



. CTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGATA 



GGTACCGAGCTCTTACGCGTGCTAGCCCGGGCTCGAGATCTGCGATCTAAGTAAGCTTGG . . . 
I H — 1 « II M J[_ I — ^_-J I — - — I 



Kpnl Sac I Mtut Nhe I 

Ace65 I 



Xma I Xho \ 
Smal 



J Bgi II 



hRlucP Coding Region 
Start ^ 

CATTCCGGTACTGTTGGTAAAGCCACCATGGCTTCCAAGGTGTACGACCCC . . . (1306bp) . . . GGATCCGTCGAC 
I I I II 1 



flamHI San 



CGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTC ... 3' 



I 



RVprimer4 « 

Figure 9. phRG(R2.1 >Basic Vector synthetic Renilla luciferase flanking regions 
including the multiple cloning region. 
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Figure 10. phRG(R2.2)-Basic Vector circle map. 

phRG(R2.2)-Basic Vector Sequence Reference Points: 

Multiple cloning region 
hRlucCP reporter gene (synthetic 

Renilla luciferase, including hCL1, hPEST and ARE) 
SV40 late poly(A) region 

Reporter Vector Primer 4 (RVPrimer4) binding site 

Co/E 1 -derived origin of replication 

p-lactamase (Amp r ) coding region 

f1 origin of replication* 

Upstream synthetic poly(A) region 

Reporter Vector Primer 3 (RVPrimer3) binding site 



1-58 

88-1227 
1258-1479 
1547-1566 
1804 

2566-3426 
3558-4013 
4144^-4297 
4246-4265 



*f1 origin of replication verified by sequence only 



RVprimer3 

5' . . . CTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGATA 



GGTACCGAGCTCTTACGCGTGCTAGCCCGGGCTCGAGATCTGCGATCTAAGTAAGCTTGG . 

Kpn\ Sad Mlu\ Nhe\ ' » — 'fig/H 

ACC65\ 

hRlucCP Coding Region 

Start . 

I ► 

CATTCCGGTACTGTTGGTAAAGCCACCATGGCTTCCAAGGTGTACGACCCC . . . (1378bp) . . . GGATCCGTCGAC 
I I ' » » 

< 

CGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTC ... 3' 3 

■ I 

RVprimer4 ~ 

Figure 11. phRG(R2.2)-Basic Vector synthetic Renilla luciferase flanking regions 
including the multiple cloning region. 
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VI. Related Products 



Firefly and Renilla Luciferase Assay Systems 



Product 


Size 


Cat.# 


Dual-Glo™ Luciferase Assay System( b >U) 


10ml 


E2920 




100ml 


E2940 




10 x 100ml 


E2980 


Bright-Glo™ Luciferase Assay System< b >'J) 


10ml 


E2610 




100ml 


E2620 




10 x 100ml 


E2650 


Steady-Glo® Luciferase Assay System( b . j .i) 


10ml 


E2510 




100ml 


E2520 




10 x 100ml 


E2550 


Luciferase Assay System(b,h) 


1 00 assays 


E1500 


Luciferase 1000 Assay System( b . h ) 


1 ,000 assays 


E4550 


Luciferase Assay System with Reporter Lysis Buffer( b » h ) 


1 00 assays 


E4030 


Dual-Luciferase® Reporter Assay System( b .U) 


1 00 assays 


E1910 


Dual-Luciferase® Reporter 1 ,000 Assay System( b .M) 


1 ,000 assays 


E1980 


Renilla Luciferase Assay System(a. b ) 


1 00 assays 


E2810 




1 ,000 assays 


E2820 


Lysis Buffer 






Product 


Size 


Cat.# 


Passive Lysis 5X Buffer 


30ml 


E1941 
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VI. Related Products (continued) 



Synthetic Renilla Luciferase Vectors 



Product 


Size 


Cat # 


phRL-null Vector(a,b,c,h) 


20ua 


E6231 


phRL-TK Vector(a,b,c,h) 


20M9 


E6241 


phRL-TK(lnt-) Vector(a,b,c,h) 


20Mfl 


E6251 


phRL-SV40 Vector(a.b,c,h) 


20 M q 


E6261 


phRL-CMV Vector(a.b,c,h,k) 


20pg 


E6271 


phRG-B Vector(a.b,c,h) 


20pf? 


E6281 


phRG-TKVector(a,b,c,h) 


20pq 


E6291 


Firefly Luciferase Vectors 






Product 


Size 


Cat.# 


pGL3-Control Vector(d.g) 




E1741 


pGL3-Basic Vector(d.g) 


20M9 


E1751 


pGL3-Promoter Vector(d.g) 


20M9 


E1761 


pGL3-Enhancer Vector( d .9) 


20pq 


E1771 
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VII. Appendix 

A. pGL3(R2.1 )-Basic Vector Restriction Enzyme Tables 

The following restriction enzyme tables were constructed using DNASTAR® sequence analysis 
software. Please note that we have not verified this information by restriction digestion with each 
enzyme listed. The location given specifies the 3'-end of the cut DNA (the base to the left of the 
cut site). For more information on the cut sites of these enzymes, or if you identify a discrepancy, 
please contact your local Promega Branch or Distributor. In the U.S., contact Promega Technical 
Services at 800-356-9526. Vector sequences are also available in the GenBank® database 
(GenBank®/EMBL Accession Number AY487821) and online at: www.promega.com/vectors/ 

Table 2. Restriction Enzymes That Cut the pGL3(R2.1)-Basic Vector Between 1 and 5 Times. 



Enzyme # of Sites Location Enzyme # of Sites Location 



Acc I 


2 


688, 2142 


EcolCR 1 


1 


9 


Acc65 I 


1 


1 


EcoN 1 


3 


277, 700, 1705 


Afl III 


2 


15 2391 


EcoR 1 


1 


1737 


Afw26 I 


4 


1111,1409, 3345, 4121 


Ehe\ 


3 


369, 1035, 1 167 


A/w44 I 


2 


2705, 3951 


Fse 1 


2 


1499, 1892 


AlwN I 


1 


2807 


Fsp 1 


3 


910, 3506, 4679 


Apa I 


1 


118 


Hinc II 


2 


2033, 2143 


Ava I 


3 


26, 32, 1756 


Hinti II 


2 


2033, 2143 


Ava II 


4 


1209,1392, 3422, 3644 Hind III 


1 


53 


Bal 1 


2 


1069, 1594 


Hpa\ 


1 




Bamn 1 


1 


2135 


Kas\ 


3 


367, 1033, 1 1 65 


Ban II 


4 


11, 33, 118, 4362 


Kpn 10) 


1 


c 
O 


tsoe I 


O 

o 


371, 1037, 1169 


Mlu\ 


1 


1 o 


DOS \ 


1 


2220 


MspM 1 


c 
O 


iCH H OO G7QQ OQ7Q 


OCl 1 


Q 
O 


668, 1409, 1703 






391 9 


Ball 


5 


88, 1492, 1667, 


Nar\ 


3 


368, 1034, 1166 




3404, 4672 


Nci\ 


5 


27, 28, 2771, 3467, 


BglW 


1 


36 






3818 


Bsa 1 


1 


3345 


Nco\ 


1 


86 


BsaA 1 


2 


1290,4433 


Nhe\ 


1 


21 


BsaB 1 


3 


535, 1702, 2134 


Not\ 


1 


4782 


BsaM 1 


3 


60, 1954, 2047 


Nsp\ 


3 


579, 834, 2395 


Bsm 1 


3 


60, 1954, 2047 


PaeR7 1 


1 


32 


Bsp120 I 


1 


114 


PshAl 


1 


2206 


BspH I 


3 


671, 3111, 4119 


PspAl 


1 


26 


SspM I 


2 


1019, 4912 


Pst\ 


3 


347, 488, 1466 


BsrG I 


1 


578 


Pvu 1 


2 


3654, 4700 


BssS I 


3 


1015, 2564,3948 


Pvu II 


1 


162 


BsfX\ 


1 


1206 


Sac 1 


1 


11 


BstZ I 


3 


1886, 1890, 4782 


Sail 


1 


2141 


Sst/36 I 


2 


701, 1301 


Seal 


3 


253, 3764, 4847 


C/al 


3 


2128, 4840, 4944 


Sin\ 


4 


1209, 1392, 3422, 


Oral 


4 


2094,3150, 3169, 3861 






3644 


Dra II 


4 


114, 115, 480, 1659 


Sma 1 


1 


28 


Dra III 


1 


4436 


Srf 1 


1 


28 


Drd\ 


3 


1876, 2499, 4480 


Sspl 


3 


4088, 4641 , 4756 


Eag\ 


3 


1886, 1890, 4782 


Sty\ 


3 


86, 1199, 1655 


Ear\ 


5 


172, 283, 2275, 


Tfi\ 


2 


2366, 4837 






4079,4717 


Vsp\ 


1 


3456 


Ec/HKI 


1 


3284 


Xba\ 


1 


1873 


Eco47 III 


2 


1075, 2267 


Xho\ 


1 


32 


Eco52 I 


3 


1886, 1890, 4782 


Xma\ 


1 


26 


Eco81 I 


2 


701, 1301 


Xmn\ 


1 


3883 



Note: The enzymes listed in boldface type are available from Promega. 
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Table 3. Restriction Enzymes That Do Not Cut the pGL3(R2.1)-Basic Vector. 



AatU 


Bdul 


Csp45 1 


PtfM 1 


Sac II 


Sse8387 1 


AccB7 I 


Bip\ 


Eco72 1 


Pin A 1 


Sf/I 


Sfi/I 


Acc III 


Bpu1102 I 


EcoR V 


Pme 1 


SgflO) 


Swa 1 


AflH 


0ssH II 


l-Ppo 1 


Pml\ 


SgrA 1 


7f/?111 1 


Agel 


BsM107l 


Ndel 


Ppu10 I 


SnaB 1 


Xcml 


Asc I 


BstS8 I 


Nru\ 


PpuM I 


Spe 1 




AvrW 


Ssf E II 


Nsi\ 


Psp5 II 


Sp/)l 




BbrP I 


Csp 1 


Pac\ 


Rsr II 


Sp/I 




Table 4. Restriction Enzymes That Cut the pGL3(R2.1)-Basic Vector 6 or More Times. 


Act I 


Bsr\ 


Dsa 1 


Hph\ 


Msp 1 


Serf 1 


Acy I 


BsrS 1 


Eael 


Hsp92 1 


/Vael 


S/aN 1 


Alu\ 


esfzi i 


Fnu4H 1 


Hsp92 II 


A/£/ell 


Taql 


AspH I 


BstO 1 


Fofrl 


Mae 1 


NgoM IV 


Tru9 1 


Ban I 


esrtj i 


Hae II 


Mae II 


Ma III 


X/jo II 


Bbv) 


Cfol 


Hae III 


Mae III 


Ma IV 




BsaO I 


CfrtO 1 


Hga\ 


Mbol 


P/el 




BsaH I 


Dcfel 


Hha\ 


Aflbo II 


Psa 1 




BsaJ I 


Dp/7 1 


Hi nil 


Mn/I 


Sau3A 1 




Ssp1286 I 


Dpn II 


Hpa II 


Mse 1 


Sau96 1 





Note: The enzymes listed in boldface type are available from Promega. 
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B. pGL3(R2.2)-Basic Vector Restriction Enzyme Tables 

The following restriction enzyme tables were constructed using DNASTAR® sequence analysis 
software. Please note that we have not verified this Information by restriction digestion with each 
enzyme listed. The location given specifies the 3'-end of the cut DNA (the base to the left of the cut 
site). For more information on the cut sites of these enzymes, or if you identify a discrepancy, 
please contact your local Promega Branch or Distributor. In the U.S., contact Promega Technical 
Services at 800-356-9526. Vector sequences are also available in the GenBank® database 
(GenBank®/EMBL Accession Number AY487822) and online at: www.promega.com/vectors/ 

Table 5. Restriction Enzymes That Cut the pGL3(R2.2)-Basic Vector Between 1 and 5 Times. 



Enzyme 


# of Sites 


Location 


Acc I 


2 


688, 2214 


>Acc65 I 


1 


1 


AflU 


1 


1767 


,40 III 


2 


15,2463 


AIW26 1 


4 


1111, 1409, 3417,4193 


4/1*44 1 


2 


2777, 4023 


AlwN 1 


1 


2879 


Apa 1 


1 


118 


Ava 1 


3 


26, 32, 1810 


AvaW 


4 


1209, 1392, 3494,3716 


Bal\ 


2 


1069, 1594 


BamH 1 


1 


2207 


Ban II 


4 


11,33, 118,4434 


Bbe\ 


3 


371, 1037, 1169 


Bbs\ 


1 


2292 


Bell 


3 


668, 1409, 1703 


Bgl\ 


5 


88,1492,1667, 3476, 




4744 


BglW 


1 


36 


Bsa 1 


1 


3417 


BsaA 1 


2 


1290, 4505 


BsaB 1 


3 


535, 1702, 2206 


0saM 1 


3 


60, 2026, 2119 


Bsm 1 


3 


60, 2026, 2119 


Bsp120 I 


1 


114 


BspH I 


3 


671,3183, 4191 


BspM I 


2 


1019,4984 


BsrG I 


1 


578 


BssS I 


3 


1015, 2636, 4020 


Ssf98 1 


1 


1767 


BstX 1 


1 


1206 


BsfZI 


3 


1958, 1962,4854 


0su36 1 


2 


701, 1301 


C/al 


3 


2200, 4912,5016 


Dral 


4 


2166,3222, 3241,3933 


DraW 


4 


114, 115, 480, 1659 


Dra 111 


2 


1779, 4508 


Drd\ 


2 


2571 , 4552 


Eag\ 


3 


1958, 1962, 4854 


Ear\ 


5 


172, 283, 2347, 4151, 






4789 


Ec/HK 1 


1 


3356 


Eco47 III 


2 


1075, 2339 


Eco52 1 


3 


1958, 1962, 4854 



Enzyme 


# of Sites 


Location 


Eco81 I 


2 


701, 1301 


EcolCR I 


1 


9 


EcoN I 


3 


277, 700, 1705 


EcoR 1 


1 


1737 


Ehe 1 


3 


369, 1035, 1167 


Fsel 


2 


1499, 1964 


Fspl 


3 


910, 3578, 4751 


Hinc II 


2 


2105, 2215 


Hind II 


2 


2105, 2215 


Hind III 


1 


53 


Hpa\ 


1 


2105 


Kas\ 


3 


367, 1033, 1165 


Kpn\ 


1 


5 


M/ul 


1 


15 


AfspAl 1 


5 


151, 162, 2805, 3050, 






3991 


Nar\ 


3 


368, 1034, 1166 


Neil 


5 


27, 28, 2843, 3539, 






3890 


Nco\ 


1 


86 


Nhe 1 


1 


21 


Not 1 


1 


4854 


Nsp\ 


3 


579, 834, 2467 


PaeR7 1 


1 


32 


PshA\ 


1 


2278 


PspA\ 


1 


26 


Pst\ 


3 


347, 488, 1466 


Pvu\ 


2 


3726, 4772 


Pvu II 


1 


162 


Sacl 


1 


11 


Sail 


1 


2213 


Sea 1 


3 


253, 3836, 4919 


Sin\ 


4 


1209, 1392, 3494, 3716 


Sma 1 


1 


28 


Srf 1 


1 


28 


Ssp 1 


3 


4160, 4713, 4828 


Sty\ 


3 


86, 1199, 1655 


Tfi\ 


2 


2438, 4909 


Vspl 


1 


3528 


Xbal 


1 


1945 


Xho\ 


1 


32 


Xma\ 


1 


26 


Xmn\ 


2 


1756, 3955 



Note: The enzymes listed in boldface type are available from Promega. 
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Table 6. Restriction Enzymes That Do Not Cut the pGL3(R2.2)-Basic Vector. 



AatW 


B/pl 


EcoR V 


Pme \ 


Sgf\ 


Suva 1 


AccB7\ 


Spu1102 I 


l-Ppo 1 


Pml\ 


SgrA 1 


7f/?111 1 


Acc ill 


BssH II 


Nde\ 


PpuW \ 


SnaB 1 


Xcml 


Age\ 


BsM107 I 


Nru\ 


PpuU \ 


Spel 




Asc 1 


Bsf E II 


Nsi\ 


Pspb II 


SpAil 




AvrU 


Csp 1 


Pac\ 


RsrW 


Sp/I 




BbrP 1 


Csp45 1 


PfM 1 


Sac II 


Sse8387 1 




Bbu\ 


Eco72 1 


P/nA 1 


Sfi\ 


Sful 




Table 7. Restriction Enzymes That Cut the pGL3(R2.2)-Basic Vector 6 or More Times. 


Aci 1 


0srl 


Dsa 1 


Hph\ 


Msp 1 


Sc/i= 1 


Acy I 


SsrSI 


Eael 


Hsp92 1 


Nae\ 


SfaN 1 


4/ul 


Bsf71 I 


FnuAH 1 


Hsp92 II 


NdeW 


Taql 


>4spH 1 


BsfO 1 


Fok\ 


Mae 1 


NgoM IV 


7ru9 1 


Ban 1 


BstU 1 


Hae II 


MaeW 


Ma HI 


Xho II 


B/wl 


Cfo\ 


Hae III 


Mae III 


A//alV 




SsaO 1 


Cfr\0 1 


Hga\ 


Mfcol 


P/el 




BsaH 1 


Ddel 


Hha\ 


Mfco II 


Asa 1 




BsaJ 1 


Dpn 1 


Hini 1 


Mnl\ 


Sau3A 1 




Bsp1286 I 


Dpn II 


Hpa II 


Mse\ 


Sau96 1 





Note: The enzymes listed in boldface type are available from Promega. 
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C. phRG(R2.1 )-Basic Vector Restriction Enzyme Tables 

The following restriction enzyme tables were constructed using DNASTAR® sequence analysis soft- 
ware. Please note that we have not verified this information by restriction digestion with each 
enzyme listed. The location given specifies the 3'-end of the cut DNA (the base to the left of the cut 
site). For more information on the cut sites of these enzymes, or if you identify a discrepancy, please 
contact your local Promega Branch or Distributor. In the U.S., contact Promega Technical Services at 
800-356-9526. Vector sequences are also available in the GenBank® database (GenBank®/EMBL 
Accession Number AY487823) and online at: www. pro mega, com/vectors/ 

Table 8. Restriction Enzymes That Cut the phRG(R2.1)-Basic Vector Between 1 and 5 Times. 



Enzyme 


# of Sites 


Location 


Enzyme 


# of Sites 


Location 


AatU 


1 


785 


EcoRV 


1 


573 


Acc I 


1 


1425 


Fok\ 


4 


295, 2533, 2714, 3001 


AccGb I 


1 


1 


Fse\ 


1 


1175 


Acy I 


2 


782, 3104 


Fsp\ 


2 


2789, 3962 


Afl\\\ 


2 


15, 1674 


Hae II 


5 


1130, 1552, 1922, 3561, 


AfwZB I 


3 


628, 2628, 3404 






3569 


A/tv44 I 


2 


1988, 3234 


Hga I 


5 


964, 1785, 2363, 3093, 


AlwN I 


1 


2090 






3494 


>4spH I 


5 


11, 485, 1992, 3153, 3238 


H/nc II 


2 


1316, 1426 


Ava I 


4 


26, 32, 109, 1039 


H/nd II 


2 


1316, 1426 


AvaW 


2 


2705, 2927 


Hind III 


1 


53 


BamH I 


1 


1418 


Hpa\ 


1 


1316 


Ban II 


5 


11, 33, 153, 293, 3645 


HspS2 K 


2 


782, 3104 


Bbs\ 


1 


1503 


Kpnl 


1 


5 


Bel I 


2 


128, 581 


Mlu\ 


1 


15 


Bgl\ 


3 


88, 2687, 3955 


MspM 1 


3 


2016, 2261, 3202 


BglW 


1 


36 


A/ael 


4 


1062, 1173, 1544, 3613 


Bsa I 


2 


628, 2628 


Neil 


5 


27, 28,2054, 2750, 3101 


BsaA I 


1 


3716 


Ncol 


1 


86 


BsaB I 


2 


847, 1417 


NgoM IV 


4 


1060, 1171, 1542, 3611 


BsaH I 


2 


782, 3104 


Nhel 


1 


21 


SsaMI 


3 


60, 1237, 1330 


Not I 


1 


4065 


Bsm I 


3 


60, 1237, 1330 


Nrul 


1 


749 


BspH I 


2 


2394, 3402 


Nsil 


1 


307 


BspU I 


1 


4195 


Nsp\ 


1 


1678 


BssS I 


2 


1847, 3231 


PaeR7 1 


1 


32 


BstZl 


3 


1169, 1173,4065 


Ppu10 I 


1 


303 


0su36 I 


1 


674 


PshA\ 


1 


1489 


Cfnoi 


5 


1060, 1171, 1542, 2647, 


PspA\ 


1 


26 






3611 


Pvu I 


2 


2937, 3983 


C/al 


3 


1411,4123, 4227 


Sac I 


1 


11 


Oral 


4 


1377,2433, 2452, 3144 


Sail 


1 


1424 


Dra II 


1 


933 


Sea I 


2 


3047, 4130 


Dra III 


2 


276, 3719 


Sin\ 


2 


2705, 2927 


Drd\ 


3 


1159, 1782, 3763 


Smal 


1 


28 


Dsa I 


2 


86, 293 


Srf\ 


1 


28 


Eael 


4 


1169, 1173, 2955, 4065 


Ssp\ 


3 


3371, 3924, 4039 


Eag\ 


3 


1169, 1173, 4065 


Sty I 


2 


86, 95 


Ear\ 


4 


587, 1558, 3362, 4000 


TO I 


3 


199, 1649, 4120 


Eel HK I 


1 


2567 


Tf/)111 I 


1 


784 


Eco47 III 


1 


1550 


Vspl 


1 


2739 


Eco52 I 


3 


1169, 1173, 4065 


Xbal 


1 


1156 


Eco81 I 


1 


674 


Xho\ 


1 


32 


EcolCR I 


1 


9 


Xmal 


1 


26 


EcoR I 


1 


1020 


Xmnl 


2 


622,3166 



Note: The enzymes listed in boldface type are available from Promega. 
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Table 9. Restriction Enzymes That Do Not Cut the phRG(R2.1)-Basic Vector. 



Acc B7 1 


BbfP I 


BstE II 


A/arl 


Pst\ 


Sp/7l 


Acc III 


Bbu\ 


BsfX 1 


Ndel 


PvuW 


Sp/ 1 


AflW 


Blp\ 


Csp 1 


Pac\ 


RsrW 


Sse8387 1 


Age\ 


0pu11O2 I 


CspAS 1 


PflM 1 


Sac II 


Stu\ 


Apa 1 


Bsp^ 20 I 


Eco72 1 


P/A?A 1 


Sf/I 


Swa 1 


Asc 1 


es/G i 


EcoN 1 


Pme 1 


Sflrfl 


Xcm\ 


AvrW 


BssH II 


Efiel 


Pml\ 


SgrA 1 




Bail 


Bsn 107 I 


l-Ppo 1 


PpuM 1 


SnaB 1 




Bbe\ 


Bsf98 1 


Kas\ 


Psp5 II 


Spel 




Table 10. Restriction Enzymes That Cut the phRG(R2.1)-Basic Vector 6 or More Times. 


Aci\ 


SsrSI 


Fnu4H 1 


Mae II 


Nla III 


Taq\ 


Alu\ 


0Sf71 I 


Hae III 


Mae III 


Nla IV 


Tru9\ 


Ban I 


BstO 1 


Hha\ 


Mbol 


P/el 


Xho II 


Bbv\ 


BsfU 1 


Hint\ 


Mbo II 


/7sa 1 




BsaO I 


Cfol 


Hpa II 


Mn/ 1 


Sao3A 1 




BsaJ I 


Dde\ 


Hph\ 


Mse 1 


Sau96 1 




BspA 286 I 


Dpn 1 


Hsp92 II 


Msp 1 


ScrF 1 




Bsr\ 


Dpn II 


Mae 1 


NdeW 


SfaN 1 





Note: The enzymes listed in boldface type are available from Promega. 
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D. phRG(R2.2)-Basic Vector Restriction Enzyme Tables 

The following restriction enzyme tables were constructed using DNASTAR® sequence analysis 
software. Please note that we have not verified this information by restriction digestion with each 
enzyme listed. The location given specifies the 3'-end of the cut DNA (the base to the left of the cut 
site). For more information on the cut sites of these enzymes, or if you identify a discrepancy, 
please contact your local Promega Branch or Distributor. In the U.S., contact Promega Technical 
Services at 800-356-9526. Vector sequences are also available in the GenBank® database 
(GenBank®/EMBL Accession Number AY487824) and online at: www.promega.com/vectors/ 

Table 11. Restriction Enzymes That Cut the phRG(R2.2)-Basic Vector Between 1 and 5 Times. 
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Table 12. Restriction Enzymes That Do Not Cut the phRG(R2.2)-Basic Vector. 
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Csp 1 
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Acc III 
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Sac II 
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0pu11O2 I 
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Xcm 1 
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PvuU 
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Table 13. Restriction Enzymes That Cut the phRG(R2.2)-Basic Vector 6 or More Times. 
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Hsp92 II 
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Bsr\ 
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Mae\ 
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SfeN 1 





Note: The enzymes listed in boldface type are available from Promega. 
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